Diaryl chalcogenides as selective inhibitors of thioredoxin reductase and potential antitumor agents.
Thioredoxin reductase is a selenocysteine containing flavoenzyme that catalyzes the NADPH dependent reduction of the redox protein thioredoxin. Thioredoxin is over-expressed by a number of human tumors. Experimental studies have shown that thioredoxin is responsible for the growth and transformed phenotype of some human cancer cells. Thus, thioredoxin reductase presents an attractive target for anticancer drug development to regulate the activity of the thioredoxin system. We have examined a series of 12 organoselenium compounds and 16 organotellurium compounds, mostly of the diaryl chalcogenide type, as inhibitors of human thioredoxin reductase and have investigated the cytotoxicity and antitumor activity of some of the compounds. The organoselenium compound Ebselen was found to be a competitive inhibitor of human thioredoxin reductase (Ki 2.8 microM), while a number of organotellurium compounds were found to be noncompetitive inhibitors (Kis 2.3 to 35.2 microM). Human glutathione reductase was not appreciably inhibited by any of the compounds, except for one dinitro organotellurium compound that caused inhibition with an IC50 of 0.5 microM and an over 20-fold selectivity compared to thioredoxin reductase. The compounds inhibited the growth of human cancer cells in culture with IC50s as low as 2 microM Some organotellurium compounds when administered daily by intraperitoneal injection to mice caused up to 50% inhibition of the growth of MCF-7 human breast cancer xenografts but the relative insolubility of the compounds was a limiting factor in their use.